The study investigated the effect of Cucurbita pepo seeds on haematological and biochemical parameters on Wistar albino rats. The rats were maintained on diets composed of different concentrations of pulverized seeds of C. pepo. Blood samples and organs investigations were carried out using standard laboratory tests. The result revealed that C. pepo seeds significantly affected these parameters with beneficial effects on the vital organs and blood. The concentrations of the platelets, white blood cells and eosinophil were increased, while it reduced the concentrations of the neutrophils, packed cell volume and lymphocytes. It also significantly increased mean weights of the liver and the kidneys as evidenced by the statistically significant increase in total protein values of these organs. The doses significantly reduced the plasma levels of AST and ALT in these organs (p<0.05). The seeds showed a dose-dependent nephro-and hepato-protective ability. In conclusion, C. pepo seed has beneficial nutritional values when consumed adequately.
INTRODUCTION
Cucurbita pepo, Family Cucurbitaceae, (English name: Pumpkin; Mexico/Spanish: Calbaza; Yoruba: Elegede; Guatemala: Huiioy) is a medium sized plant grown for its fruits and edible seeds. Hence, it is known to be used as human food in Nigeria. Other members of the family are also available. It has been used locally in Eritrea to treat tapeworm and has also been used in other regions of the world to treat the early stages of prostate disorders (FAO, 1995; Matus et al., 1993; Winkler et al., 2005; Sicilia et al., 2003; Rodriguez et al., 1996; Murkovic et al., 1996) . Its use in this prostate condition is due to its high zinc content (Chevallier, 1996; Dreikom et al., 2002) . The seed of C. pepo contains 30 to 51% of oil; other constituents are fatty acids -linoleic and oleic acids (27 to 38%); proteins (31 to 51%), carbohydrate (6 to 10%); mineral elements (4 to 5%). This includes phosphorous, calcium, potassium, iron, selenium and zinc. Selenium is particularly important, as it ranges between 0.08 and 0.40 *Corresponding author. E-mail: monarch012002@yahoo.com. Tel: 0803-474-0000. µg/g. Other substances in the seeds include tocopherols and sterols. The -sitosterol constituent has been shown to be a strong inhibitor of prostaglandin biosynthesis in prostatic tissue of patients with Benign Prostatic Hyperplasia (BPH) and then to exert a marked antiinflammatory action and it also exerts a marked antiinflammatory action. Hence, its use as an alternative treatment for stages I and II BPH (Zdunczyk et al., 1999; Duke and Ayensu, 1985) .
The seed has been used in traditional medicine as an antihelmintic agent and for supportive treatment in functional disorders of the bladder and for difficulties in urination (Srivastava et al., 1967) ; childhood enuresis nocturnal and irritable bladder had been treated successfully with pumpkin seed (Weiss, 1988) . The seeds are mildly diuretic and vermifuge (Chiej, 1984) . The diuretic action has been employed in the treatment of nephritis and other problems of the urinary system. The leaves are applied externally to burns (Chopra et al., 1986) . The in vitro anti-oxidative activity of pumpkin seed protein isolate and its in vivo effect on alanine transaminase and aspartate transaminase in acetam-inophen-induced and CCL 4 -induced liver injury in low protein fed rats had been investigated (Nkosi et al., 2005; Nkosi et al., 2006 ) . Significantly reduced activity levels of the enzymes were reported. Tarhan et al. (2007) found out that the antioxidant capacities of the female flower extracts were significantly higher than the male flower extracts. The flowers were reported to be consumed in Turkey and were a great source of folic acid which contributes to its measurable effects on the blood components (Eggum, 1970; Church et al., 1984; Kerr et al., 1982; Emenalom et al., 2004; Tarhan et al., 2007; Adepoju and Odubena, 2009) . The protein isolate of the seed has also been shown to increase the activity levels of certain plasma enzymes in CCL 4 -induced liver injury in low-protein fed rats (Nkosi et al., 2005) . It was concluded that the administration of pumpkin seed protein isolate was effective in alleviating the detrimental effects associated with malnutrition.
However, allergy caused by ingestion of zucchinc (C. pepo) has been reported (Reindl et al., 2000) . The evaluation of the insecticidal effect of pumpkin (C. pepo) has been carried out (Sinary, 2006) . The World Health Organization (1963) has recommended the use of blood biochemical and haematological parameters in medical nutritional assessment. Hence, this study aims at examining the effect of C. pepo on the haematological and biochemical parameters of experimental animals.
MATERIALS AND METHODS

Test material
C. pepo was obtained from the Central Market, Ijebu -Ode, Ogun State, Nigeria. The specimen was validated at the Forestry Research Institute of Nigeria (FRIN), Ibadan, Nigeria. The pumpkin seeds were shade-dried and then blended into a powder. The powdered drug was weighed into 100, 200, 300 and 400 mg proportions.
Chemicals
Distilled water, sulphuric acid, mercuric nitrite, hydrochloric acid, phenol red, sodium hydroxide, diacetylmonoxine, acid reagent, chloro -2, 4 -dinitro benzene, (CDNB), phosphate buffer, Ellman's, reagent, EDTA.
Animals
Thirty (30) healthy albino Wistar rats of both sexes (weighing 190 to 330 g) were obtained from the Animals House, Pre-clinical Department, University of Ibadan, Nigeria. Feed and water were provided ad libitum. The rats have no history of drug consumption, that is, they have not been used for any investigation before. The animals were acclimatized for 30 days before the commencement of the study. The 'principles of laboratory animal care ' (NIH Publication N85.23, 1985) were followed in this study.
Animal and experimental design
The rats were divided into six groups of five rats in each group.
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They were fasted for 24 h before the commencement of the experiment and were administered with different doses of C. pepo powdered seeds for 21 days according to their groups in proportionate specifications as follows:
Group A: 100 mg/kg body weight. Group B: 200 mg/ kg body weight Group C: 300 mgkg body weight Group D: 400 mgkg body weight Group E: Free seeds consumption (prn) Group F: Control group (animal feed only) Group E was included to eat the seed freely like the people eat it without measure. The result here might reveal any acute toxic effect pertaining to the seed. Group F was allowed to eat the normal feed in order to compare the effect of the seed with the regular feed of the animals. The doses were administered to Groups A to D with an oral canula with the respective doses dissolved in distilled water.
The animals were stunned after 21 days of oral administration of the test material and control. They were sacrificed and blood was removed by cardiac puncture. The liver and kidneys were carefully removed, trimmed free of extraneous tissues and rinsed in ice-cold 1.15% w/v potassium chloride solution. The organs were blotted dry, weighed and homogenised in ice -cold 0.1 M phosphate buffer pH 7.4 in a mortar. The homogenate was cold -centrifuged for 5 mins at 4000 rpm to remove cellular debris and the crude homogenate was recovered.
Haematological and biochemical evaluations
This was performed to examine the effect of C. pepo seeds on these parameters. Haematological parameters were determined using the method of Baker and Silverton (1984) to determine the leukocyte counts. Ivy's method (1940) was used to assay the bleeding time. Standard spectrophotometry methods were used for the biochemical determination of serum glutamic oxaloacetate transaminase (SGOT) or aspartate aminotransferase (AST), serum glutamic -pyruvic transaminase (SGPT) or alanine aminotransferase (ALT) and the method of Beulter et al. (1963) was used for the determination of blood glutathione. The analytical method of Lowry et al. (1951) and Reitman and Frankel (1957) were used for the protein determination.
Statistical analysis
All the results were expressed using the mean + standard error of the mean. Significant difference between the means was assessed using the student's t -test at 95% level of significance (p<0.05).
RESULTS AND DISCUSSION
Haematological examination
From Table 1 , the effect of C. pepo on bleeding time showed that, it reduced the bleeding time in all the dose ranges but the reduction became statistically significant from 300 mg/kg body weight and upwards in a dosedependent manner (Group C to E) when compared to the control (Group F). As bleeding time is used to evaluate the vascular and platelet factors associated with haemostasis, hence, C. pepo seed has a considerable All doses were in mg/kg body weight; A = organ: body weight ratio; A% = organ: body weight ratio (percent). AL = organ (liver): body weight ratio; AK = organ (kidney): body weight ratio.
haemostatic effect in a dose -dependent manner. The reduction in bleeding time is an indication of the enhanced clotting action thus preventing excessive blood loss. The packed cell volume (PCV) values were reduced at all the dose levels. These reductions were statistically significant when compared with the control (p<0.05). The reduction was dose -dependent such that, as the dose increased, the PCV reduced in like manner. The values of the white blood cells (WBC) showed that, there was an increase in the WBC count in Groups A and B and this was statistically significant when compared with the control (Group F). At higher doses (Groups C to E), there were reductions in the WBC values, that were statistically significant when compared to the control. Hence, its effect on WBC was dose-dependent. The neutrophil levels were reduced at all the dose levels tested and were significantly different from the control except at 100 mg/kg body weight (Group A). The same dose -dependent reduction was observed with the lymphocyte count except that statistically significant values were observed from Groups D and E. The counts for Groups A to C were not statistically significant. The eosinophil count was increased at 100 mg/kg body weight (Group A) but insignificant reductions were observed at higher doses in a dose -dependent manner. This meant that C. pepo has a tendency to reduce the eosinophil count at higher doses though the reductions were not statistically significant when compared to the control (Group F).
The entire WBC contributes to the host defence mechanism (Lloyd et al., 1999) hence, overall, this reduction in white blood cells at higher doses, in particular, could compromise immunity and predispose to opportunistic and supra -infections in spite of the nutritional benefits of the seeds of C. pepo. Hence, in addition to its effects on the PCV, the seeds should not be consumed heavily, in order to harness its beneficial effects.
Biochemical evaluation
The mean weight of the kidney showed increasing values with increasing doses of C. pepo except Group A (Table   1 ). However, the organ: body weight ratio of the animals showed that, there was a maximum dose intake at which there will be no significant changes in this ratio concerning the kidney even with increasing doses of the seed of C. pepo. Hence at low doses, the C. pepo increased the kidney weight and the organ: body weight ratio. The mean weight of the liver showed increasing values with increasing doses of the C. pepo seeds except with Group B. The increase in mean weight was very significant when compared to the control (p<0.05). The organ; body weight ratio also showed that, there was an optimum dose beyond which there would be no increase in this ratio with increasing doses of the C. pepo. This optimum dose appeared to be at 300 mg/kg body weight of the seed.
The total protein levels in the kidney and liver showed increasing values to increasing doses of the C. pepo seed. This indicated an increase in the kidney and liver total protein levels when compared to the control group (Group F). These levels were statistically significant (p<0.05). There were increasing values of total body weight with increasing doses of C. pepo. This was statistically significant (Groups D and E) . This correlated with the kidney and liver weight values that also increased with increasing doses of C. pepo.
Effect on hepatic and renal functional indices
From Table 2 , there was a reduction in the levels of reduced glutathione in the liver when compared to the control. The reduction was not statistically significant (Groups A to C): however, there were statistically significant increases in the glutathione levels for Groups D and E. Hence, the observations in the levels of the enzyme were dose -dependent. There were statistically significant reductions at low concentrations but statistically significant increased levels were observed at higher doses of the seeds. There were increases in the enzyme level in the kidneys and this was also dose -dependent. This was statistically significant for Groups C to D and E. Reduced glutathione is the body's key antioxidant and protective agent. It is involved in detoxification of xenobiotics that cause toxicity and carcinogenicity. GSH Table 2 . Effect of C. pepo. on haematological and biochemical parameter. has a variety of functions in the prevention of diseases and in the detoxi-fication of chemicals and drugs while its depletion is associated with increased risk of toxicity and diseases. Under oxidative conditions, the concentration of the enzyme can be considerably reduced through conjugation of xenobiotics and by secretion of the enzyme conjugates in the affected cells (Janis, 2002; Videla and Valenzuela, 1982) . When the concentration falls, cellular defence against toxic compounds is impaired and cell death results. Its increased level as observed, would therefore, be beneficial to the compromised body especially. Considering the effect of C. pepo on AST levels in the kidney, it was observed that there was a statistically significant reduction in the enzyme levels in the kidney when compared to the control. In the liver, there were statistically significant increases in the levels of AST for Groups A, B and D. However, there were statistically significant reductions in its levels as observed in Groups C and E. C. pepo significantly decreased the levels of ALT both in the kidney and the liver. This was dose -dependent when compared with the control (p<0.05). When disease or injury affects the body tissues, the cells are destroyed and these enzymes (AST and ALT) are released into the blood stream. Their levels in the blood stream become higher than normal. AST (unlike ALT) is found in parts of the body other than the liverincluding the heart, kidneys, muscles and the brain. When cells in any of these parts of the body are damaged, AST level is elevated. Thus, a high level of AST often means that there is liver damage. If its level is high but with a normal ALT level, it means that AST is coming from a different part of the body. A high ALT level (alone) often means that, there is some liver damage as the enzyme is located in the liver (Young et al., 1999; Mario et al., 2004; Hubscher, 2006) . Therefore, the enzyme is considered a more sensitive marker of hepatocellular damage than AST (Aniagu et al., 2005) .
Hence, the significant reduction in ALT levels in the kidneys and the liver was an indicative parameter of the hepato-and nephro -protective effects of C. pepo on these organs. The observed increases in the levels of AST in the liver at low doses (Group A and B) could be artefactual. Thus, C. pepo, at higher doses, protects against hepatocellular damage as observed with Groups C and E. Conclusively, if the seeds are moderately consumed, the beneficial nutritional effects will be fully harnessed mainly because of the protein effects and the detoxification abilities. The nephroand hepato-protective ability of the seeds make the seeds favourably disposed to consumption.
